Four new triterpene glycosides cucumariosides H 5 (1), H 6 (2), H 7 (3) and H 8 (4) along with the known cucumarioside H (5) have been isolated from the Far Eastern sea cucumber Eupentacta fraudatrix. The structures of glycosides 1-4 were elucidated on the basis of spectral data (2D NMR and MS). Glycosides 1-4 belong to the group of cucumariosides H, having branched rare pentasaccharide carbohydrate moieties with one sulfate group and 3-O-methyl-D-xylose as a terminal monosaccharide unit. Glycosides 1-3 and 5 differ from each other in structures of side chains of the aglycones, while cucumarioside H 8 (4) has a novel aglycone with unprecedented 16(22)-epoxy-group, never found in the sea cucumbers glycosides. Glycosides 1-3, and 5 were cytotoxic against mouse lymphocytes and hemolytic against mouse erythrocytes. Glycoside 2 was less active in comparison with others.
As a continuation of our early studies on triterpene glycosides from the sea cucumber Eupentacta fraudatrix (Djakonov et Baranova) (= Cucumaria fraudatrix Djakonov et Baranova = Cucumaria obunca Lampert) (Family Sclerodactilidae, Order Dendrochirotida) [1] [2] [3] [4] [5] [6] [7] , we describe herein the isolation and structural elucidation of a series of triterpene glycosides, monosulfated pentaosides belonging to the group H, new cucumariosides H 5 (1) , H 6 (2), H 7 (3) and H 8 (4) along with cucumarioside H (5) , identified by the 1 H and 13 C NMR spectra with known earlier from Eupentacta pseudoquinquesemita [7] . We decided to carry out a repeated investigation of this sea cucumber taking into attention a significant development of chromatographic and spectroscopic methods for last two decades and very complicated mixtures of glycoside compounds in this species.
Specimens of the sea cucumber E. fraudatrix (650 g of dry weight) were collected at the Marine Experimental Station of the Pacific Institute of Bioorganic Chemistry in Troitsa Bay (Peter the Great Gulf, the Sea of Japan).
The concentrated ethanolic extract was sequentially submitted to column chromatography on Polychrom-1 (powdered Teflon) for desalting and elimination of polar impurities and on a Si gel in different solvent systems to yield a number of glycosidic subfractions, each of them contained the series of glycosides with one type of carbohydrate chain. A subfraction of the glycosides The 13 C NMR spectra of carbohydrate part of 1-4 were coincident to each other and to that of the known cucumarioside H (5) [7] . The carbohydrate chain has D-xylose sulfated at C-4 as the first sugar unit, D-quinovose as the second sugar unit, D-glucose as the third sugar unit, 3-O-methyl-D-xylose as the fourth sugar unit, and D-xylose as the fifth terminal sugar unit attached to C-2 of a quinovose. The presence of five characteristic doublets at 4.79-5.42 ppm (J = 6.5-7.9 Hz) in the 1 H NMR spectra of 1-4, correlated by HSQC spectra with the corresponding signals of anomeric carbons at 102.2-106.0 ppm in 13 C NMR spectra was indicative of pentasaccharide chain and the -configuration of all glycosidic bonds.
The characteristic chemical shifts of C-4 (75.7 ppm), C-3 (75.7 ppm) and C-5 (64.3 ppm) of the first xylose residue in the 13 C NMR spectra of 1-4 due to the and -shifting effects of sulfate group demonstrated the binding a sulfate group to C-4 of this sugar unit [8] .The positions of interglycosidic linkages were established by the analysis of H2BC, NOESY and HMBC spectra ( Table 1) . The crosspeaks between H-1 of the first monosaccharide residue of the second monosaccahride residue (quinovose) in the NOESY and HMBC spectra, correspondingly, were observed. The configurations of all the sugars were suggested to be D-configuration by analogy with those for cucumarioside G 1 isolated from the same sea cucumber [2] . Hence the structure of carbohydrate chains corresponded to the formulae 1-4.
The HR MALDI TOF MS (negative ion mode) of cucumarioside H 5 (1) exhibited the pseudomolecular ion peak at m/z 1307.5372 (calc 1307.5372) [M Na -Na] -. This and 13 C NMR spectrometric data correspond to C 60 H 91 O 29 SNa molecular formula. The 13 C NMR spectrum of aglycone part of 1 was coincident with those for known cucumariosides C 1 and G 3 from Eupentacta fraudatrix with holostane type aglycone having 16-OAc and 7(8)-double bond in the nucleus and 22Z,24-diene system in the side chain [1, 4] . The structure of the aglycone in cucumarioside H 5 (1) as 16-acetoxyholosta-7,22Z,24-triene-3-ol was confirmed by 2D NMR data including COSY and HSQC. 
The HR MALDI TOF MS (negative ion mode) of cucumarioside H 6 (2) exhibited pseudomolecular ion peak at m/z 1309.5590 (calc 1309.5529) [M Na -Na] -. This and 13 C NMR spectrometric data gave molecular formula of 2 as C 60 H 93 O 29 SNa. The aglycone moiety of cucumarioside H 6 (2) was found by extensive NMR spectroscopy ( 13 C and 1 H NMR, DEPT, 1 H-1 H COSY, HMBC, HSQC, NOESY) ( Table 3) to be coincident with those for known cucumarioside G 1 from Eupentacta fraudatrix with holostane type aglycone having 16-OAc, 7(8)-and 24(25)-double bonds [2] . For example, 24(25)-double bond was detected by signals at 124.1 ppm (C-24) and 131.7 ppm (C-25) and that of olefinic proton at 5. 
The molecular formula of cucumarioside H 7 (3) as C 60 H 95 O 29 SNa was followed from pseudomolecular ion peak at m/z 1311.5730 (calc 1311.5685) [M Na -Na]in the HR MALDI TOF MS (negative ion mode). The aglycone moiety of cucumarioside H 7 (3) was found by extensive NMR spectroscopy ( 13 C and 1 H NMR, DEPT, 1 H-1 H COSY, HMBC, HSQC, NOESY) ( Table 4 ) to be very similar with that of cucumarioside H 6 (2) . It is distinguished only by the absence of 24(25)-double bond in the side chain. It was deduced from the upfield shifting of signals of C-24 and C-25 to 39.5 ppm and 28.1 ppm in 13 C NMR spectrum of glycoside 3, correspondingly, when compared to that of 2. It was also confirmed by the (Table 5 ) to be holostane type aglycone having 18(20)-lactone, 7(8)-and 23(24)-double bonds. The latter is characterized by the signals at 120.6 (C-23), 145.9 (C-24) and 6.24 ppm (m, H-23, H-24) in NMR spectra. A hydroxyl group in the side chain is attached to C-25 [from the signal of quaternary carbon at 69.3 ppm (C-25) in the 13 C NMR spectrum]. However the signals of C-22, C-23 and C-24 in the 13 C NMR spectrum of 4 were shifted downfield by 48.2 ppm (to 89.8 ppm), 0.3 ppm (to 120.6 ppm) and 1.7 ppm (to 145.9 ppm), correspondingly, when compared with those in the spectrum of cucumarioside H 2 . The latter has 23(24)double bond and hydroxy-group attached to C-25 in the side chain of aglycone [6] . The multiplicity of C-22 was also changed and corresponded to methine group (CH-22) in the DEPT spectrum of 4 instead of methylene (CH 2 -22) in the spectrum of cucumarioside H 2 [6] . These data indicated the presence of an additional oxygen-bearing substituent at C-22, but it was not a hydroxy-group. Indeed, the chemical shift of C-22 bearing OH-group is usually detected at 75.0 ppm like that in the 13 C NMR spectrum of holothurin B 2 . [11] . Furthermore, the signals of an OAc-group at C-16 were absent in the NMR spectra.
The signal of C-16 was shifted to 83.3 ppm, when compared with 13 C NMR spectra of 13. These facts allowed us to suppose a presence of COC bond between C-16 and C-22. To prove the structure of aglycone
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Natural Product Communications Vol. 6 (8) 2011 1079 It is interesting to note that the major part of glycosides belonging to the group H from E. fraudatrix are the new combinations of carbohydrate chain (such type of sugar chain occurs only in glycosides from sea cucumbers of genus Eupentacta, family Sclerodactylidae) with known aglycones from glycosides of other different representatives of the order Dendrochirotida. Really, the aglycones of cucumariosides H (5), H 5 (1) and H 6 (2) altogether were found in glycosides from Mensamaria (4) . a Recorded at 176.04 MHz in C 5 D 5 N. Multiplicity by DEPT; b Recorded at 700.13 MHz in C 5 D 5 N;  When glycoside dissolved in C 5 D 5 N/(CD 3 ) 2 SO (5/1) the multiplet signal at 6.24 ppm turned to two signals at 6.21 d (15.8) and 6.15 dd (7.9, 15.5) ppm. intercedens [12, 13] belonging to subfamily Thyonidiinae, family Cucumariidae. Aglycone of cucumarioside H 6 (2) was found in a glycoside from Pentacta quadrangularis [14] (fam. Cucumariidae), the aglycones of cucumariosides H 6 (2) and H 7 (3) were indicated in glycosides from Cucumaria lefevrei [15] , C. frondosa [16a,16b] and Staurocucumis liouvillei [17] (subfamily Cucumariinae, fam. Cucumariidae). Aglycones of cucumariosides H 2 and H 3 were found in glycosides of Pentamera calcigera (fam. Phyllophoridae) [18a,18b] and aglycone of cucumarioside H 2 was found in Psolus eximius (fam. Psolidae) glycosides [19a] . Thereby, the biosynthetic pathways leading to aglycone parts of the sea cucumber glycosides seems to be similar in various families within the order Dendrochirotida. This shows their parallel evolution in different sea cucumbers taxa. A novel cucumarioside H 8 (4) has an unique structural feature, namely presence of C-16C-22-epoxy-group, that has been never found in glycosides from sea cucumbers.
The cytotoxic activities of glycosides 1-3, and 5 against mouse spleen lymphocytes and haemolytic activity against mouse erythrocytes were studied ( Table 6 ). Cucumarioside H 6 (2) having 24(25)-double bond in the aglycone side chain was less cytotoxic and less active hemolytic, while cucumariosides H (5), H 5 (1) having diene-systems and H 7 (3) with saturated side chain in aglycones moiety demonstrated more potent cytotoxic and hemolytic activities. Therefore, the structure of aglycone side chains influences significantly on cytotoxic action of glycosides, belonging to this series. 
